orientation and navigation, personality and past lifelong habits, and an expression of unmet needs (Algase, Son, et al., 2004) .
Agreement on the prevalence of dementia-related wandering
has not yet been reached due primarily to inconsistencies with how this behaviour has been defined and measured, and available evidence is now old. One study suggests that all people with dementia in long-term care will wander (Algase, Kupferschmid, Beel-Bates, & Beattie, 1997) , while the estimates for people with dementia living in the community range from 17.4% (Klein et al., 1999) to 63% (Hope et al., 1994) . However, there is consensus that wandering is associated with potentially life-threatening outcomes for the person with dementia and contributes most to carer burden and early admission to long-term care (Algase, Son, et al., 2004; Lai & Arthur, 2003) .
While walking can be a pleasurable activity that has known benefits for people with dementia including maintaining fitness, providing an outlet for stress and feelings of independence (McCabe & Innes, 2013) , adverse outcomes can be experienced. Frequent and repetitive locomotion can result in malnutrition, dehydration , and sleep deprivation (Nelson & Algase, 2007) . People who wander are also known to experience physical injury associated with falls (Cutler & Kane, 2002; Rapp & Gutzmann, 2000; .
Injury associated with wandering can also occur from entering out of bounds and hazardous areas resulting in the person becoming trapped or from violence between residents in long-term care (MacAndrew, Beattie, O'Reilly, Kolanowski, & Windsor, 2017) . In the community, forefront in carers minds is the concern that people with dementia who wander may become lost and that this is associated with life-threatening outcomes (McShane & Skelt, 2009) and even death (Aud, 2004; Futrell, Melillo, Remington, & Butcher, 2014; Schonfeld et al., 2007) .
Previously, pharmacological interventions such as sedation and antianxiolytics were used to reduce the amount of walking that a person with dementia could undertake (Dewing, 2011) . Restraint in the form of blocking access to areas, locking doors, and physically restraining people with dementia have also been utilised in an attempt to prevent the person with dementia entering hazardous areas or leaving a safe environment (MacAndrew et al., 2017) . However, due to the potentially life-threatening side effects of these interventions (over sedation causing increased falls risk, decreased mobility resulting in pressure injury, and death) and related ethical issues (loss of dignity and independence), nonpharmacological approaches to managing all BPSDs including wandering are now the recommended first line treatment (Laver et al., 2016) . These include environmental modifications such as visual barriers and door camouflaging, use of technology such as GPS tracking and door alarms, and physical and psychological interventions such as exercise and activity programs (Hodgkinson, Koch, Nay, & Lewis, 2007) . However, the efficacy of these is still unknown (Hermans, Htay, & McShane, 2007; Hodgkinson et al., 2007) .
Previous systematic reviews of nonpharmacological interventions to manage wandering have excluded studies on the basis of study design or quality criteria, or only included studies with samples of residents with dementia in long-term care (Price, Hermans, & Grimley Evans, 2000; Robinson et al., 2006; Robinson, Hutchings, Dickinson, et al., 2007) . There has been one systematic review of nonpharmacological interventions to manage wandering of people with dementia in domestic settings, however this review found no RCTs for inclusion in the review and did not include other study designs (Hermans et al., 2007) . Similarly, a review of smart home technologies for health and social care support sought to identify studies that included participants with dementia living in the community, but also found no studies that met the inclusion criteria (Martin, Kelly, Kernohan, McCreight, & Nugent, 2008) . All of these reviews were conducted between the years 2000 and 2008, and there have been no updates since 2009. This literature review was conducted to explore the current evidence related to nonpharmacological interventions that aim to reduce characteristics of wandering known to be associated with adverse outcomes for people with dementia who live in the community and who wander. It includes research from January 1999 to November 2017 in order to identify any new studies not included in previous systematic reviews. It also takes a narrative approach in that, given the paucity of randomised control trials (RCT) and other experimental data, it includes all types of study designs. The purpose of this review is therefore to examine the more recent evidence regarding the effectiveness of nonpharmacological interventions to manage wandering in the community, and considering the low level of evidence available, to identify interventions that have the potential to reduce risky aspects of wandering for future research to investigate.
What is known about this topic
• Dementia-related wandering is estimated to effect over 60% of people with dementia living in the community.
• Wandering is associated with life-threatening negative outcomes including becoming lost if not accompanied by another person.
• Previous systematic literature reviews of interventions to manage wandering in the community have been inconclusive due to the low level of evidence.
What this paper adds
• Activities that engage the person with dementia may alter their walking habits.
• Smart home technology designed to assist the person with dementia to navigate their home may reduce night time walking and injury from falls.
• Simple environmental modifications that disguise a doorway to a potentially hazardous area may reduce entry into these spaces.
| ME THODS

| Eligibility criteria
| Participants
We included studies that reported data about people with any type, stage, or severity of dementia as reported in the studies, who were living in the community and were reported to exhibit any characteristic of wandering behaviour (e.g., frequent ambulation, pacing, temporal aspects, navigation deficits, boundary transgression) or deemed to be at risk of outcomes associated with wandering behaviour (weight loss, injury from falls, becoming lost, or accidental elopement). Studies that reported data about people with dementia living in noncommunity settings, such as long-term residential care facilities or nursing homes, were excluded.
| Interventions
We included any study that trialled nonpharmacological interventions that aimed to reduce characteristics of wandering that are associated with negative outcome (frequent/repetitive locomotion, ineffective patterns of ambulation (pacing), deficits in navigation, and boundary transgression). The nonpharmacological interventions considered for inclusion were: subjective barriers, electronic and technological devices, behavioural interventions, prevention or distraction therapies, walking or exercise activities, alternative or sensory therapies, and modified environmental designs. Comparators were no intervention, other nonpharmacological intervention or usual care. Studies of pharmacological interventions were excluded.
| Types of studies
Due to the paucity of RCTs and other well-designed experimental studies in the field, we included any type of study design that reported quantitative data on outcomes including characteristics of wandering. Types of studies included were: randomised controlled trials; nonrandomised controlled trials; quasiexperimental studies; before and after studies; cohort studies; cross-sectional studies; or case studies.
| Types of outcomes
We included any measure of wandering behaviour or other outcomes relating to risky wandering, including: repetitive walking; pacing; following/shadowing; boundary transgression; unattended exits; injuries while walking; getting lost; or death.
| Search strategy
We searched the following databases for both published and grey 
| Study selection
Two of the review authors (DB & MM) independently screened the relevance of titles and abstracts generated by the search. Full text articles were then retrieved for those studies considered potentially eligible. These were then independently screened and those not meeting the study eligibility criteria were excluded with reasons.
| Critical appraisal
Those studies that met the inclusion criteria were then critically appraised by the two reviewers using the Joanna Briggs Institute (JBI) Critical Appraisal Form for Experimental or Descriptive Studies (The Joanna Briggs Institute, 2017) . Criteria assessed for experimental studies included: randomisation; blinding; concealment of treatment allocation; withdrawals described and included in analysis; comparability of groups at baseline; outcomes measured in a reliable way; appropriate statistical analysis used. Criteria assessed for descriptive studies included: appropriate sampling; clearly defined inclusion criteria; confounding factors identified with strategies outlined to address these; sufficient descriptions of groups for comparison; follow-up over a sufficient time period; withdrawals described and included in analysis; outcomes measured in a reliable way; appropriate statistical analysis used. 
| Data extraction
| Data synthesis
As there was no consistent method of measuring wandering in the included articles, statistical pooling was not possible. Therefore, the findings are presented in a narrative form including tables and figures to aid in data presentation.
| RE SULTS
| Description of studies
The database and hand searches yielded a total of 6,446 citations of which 2,629 were duplicates. A total of 3,817 (titles and abstracts) were then screened for relevance, of which a further 3,606 were excluded. Full text articles were retrieved for 211 studies, of which 11 met the eligibility criteria. The quality of the included studies was assessed however in the interests of this narrative review no study was excluded based on quality. The implications of this decision, regarding study design and bias, will be discussed in the next section.
The search and study selection process is summarised in Figure 1 .
Details of the included studies and population characteristics are detailed in Table 1 .
| Quality of included papers
As previous reviews had excluded papers on the grounds of quality, and in the absence of robust RCTs in this area, it has not been possible to evaluate the state of the science to establish directions for future intervention research. Therefore, any papers describing the trial of nonpharmacological interventions that included a characteristic of wandering as an outcome measure (frequent locomotion, pattern, temporal aspects, navigation deficits, boundary transgression), were included in the review. Of the 11 studies included there was only one randomised controlled trial (RCT) (Baker et al., 2003) and four quasiexperimental studies (pre and postmeasures) (Moore, 2014; Moorman Li et al., 2017; Rowe & Alfred, 1999; Rowe et al., 2009 ).
There was also one descriptive longitudinal study (Woodhead, Zarit, Braungart, Rovine, & Femia, 2005) .The five remaining papers were single case studies (Evans, Carey-Smith, & Orpwood, 2011; Feliciano, Vore, LeBlanc, & Baker, 2004; Lancioni, Perilli, Singh, O'Reilly, & Cassano, 2011; Orpwood, Adlam, Evans, Chadd, & Self, 2008; Padilla, Gonzalez, Agis, Strizzi, & Rodriguez, 2013 ). However, it should be noted that only the studies by Moore (2014) and Padilla et al. (2013) used a validated tool to confirm that participants wandered at baseline. In addition, all included studies used a variety of methods to measure wandering outcomes, including using a general behaviour scale or counting a specific outcome of wandering such as exiting behaviour in a known problem area.
For the studies with experimental and quasiexperimental designs, lack of randomisation (selection bias), lack of blinding of participants (performance bias), and outcome assessors (detection bias) were the main methodological issues. Lack of sufficient detail in reporting (reporting bias) was a problem in all the studies. These methodological flaws can lead to over-or underestimation of an intervention effect, and so findings should be treated with caution.
However, it is not always possible to achieve blinding of participants in studies such as these as participants will know whether they have received an intervention or not. Several studies were exploratory in nature with small sample sizes or were single case studies, which, while lacking in generalisability to the wider population of interest, may still be useful in indicating areas for future research that can be tested with larger samples in a randomised controlled trial.
As validated measures of wandering behaviour were not used in these trials and potential confounders not accounted for, we acknowledge that the evidence presented is of low quality. Despite these obvious limitations, in the absence of robust trials and in the interest of examining the state of the science, the papers were included.
F I G U R E 1 Review flowchart for selected studies 
| Characteristics of interventions
As summarised in Table 1 , the focus of the 11 included studies trialled activity-based interventions utilising, external stimulation for the person with dementia, smart home technology or subjective barriers, to make walking at home and day respite safer for the person with dementia. Five papers explored the efficacy of activity-based interventions that provided external stimulation for the person with dementia through engagement in activity (Baker et al., 2003; Lancioni et al., 2011; Woodhead et al., 2005) , massage (Rowe & Alfred, 1999) or aromatherapy (Moorman Li et al., 2017) . Participants across these studies included 268 people with dementia who were living in the community although the research was predominantly conducted at day centres (Baker et al., 2003; Lancioni et al., 2011; Moorman Li et al., 2017; Woodhead et al., 2005) .
The other six studies evaluated the effectiveness of interventions to promote safe walking within the home or day care setting (Evans et al., 2011; Feliciano et al., 2004; Moore, 2014; Orpwood et al., 2008; Padilla et al., 2013; Rowe et al., 2009) . Three of these studies evaluated the effectiveness of "smart home" technologies on night-time events (such as injuries and exits), within the person with dementia's own home (Evans et al., 2011; Orpwood et al., 2008; Rowe et al., 2009 ). The other three studies evaluated the effectiveness of environmental modifications (visual barriers) on boundary transgression/exits within an adult day care centre (Feliciano et al., 2004; Moore, 2014; Padilla et al., 2013) . Participants across the studies included 76 people with dementia, although most of these were from two studies which involved 53 persons with dementia/ carer dyads (Rowe et al., 2009 ) and 19 participants with dementia (Moore, 2014) . The other four studies used single subject case study designs (Evans et al., 2011; Feliciano et al., 2004; Orpwood et al., 2008; Padilla et al., 2013) .
| Interventions involving external stimulation
These interventions consisted of activities designed to engage or relax the participant, including multisensory stimulation (Baker et al., 2003) , colouring in and listening to music (Lancioni et al., 2011) , engaging activity, social activity, watching and listening activity or physical activity (Woodhead et al., 2005) , relaxing massage (Rowe & Alfred, 1999) , and aromatherapy (Moorman Li et al., 2017). Lancioni et al., (2011) reported a case study of an activity-based intervention trial involving colouring in or listening to music (see Table 1 for details) within an adult day centre. The aim of this study was to reduce wandering described as pacing and lapping in the lounge room. Wandering was measured by counting the number of times the participant left the table during the activity. When offered a choice of activity, the participant chose the colouring activity 100% of the time and wandering decreased from 95% at baseline to just 5% during the music activity and to zero during the colouring were no significant differences between the MSS group and the activity group pre and postintervention. However the single item measure included overlapping conceptual domains so was arguably not a robust measure.
| Engagement in activity
Similarly Woodhead et al., (2005) Behaviors." While it was not the primary aim of this study to reduce wandering behaviour and wandering was not assessed at baseline, these results provide some evidence about directions that future intervention research could target.
| Massage
The aim of the study by Rowe and Alfred (1999) was to trial slow stroke massage delivered by carers with the aim of reducing agitated behaviour for the person with dementia (see Table 1 
| Aromatherapy
The aim of the study by Moorman Li et al. (2017) was to explore the effect of using diffused lavender oil to reduce a number of behavioural issues that included restlessness/wandering. Behavioural symptoms of dementia were measured via observation, although how wandering was classified or how frequently participants (n = 23)
were observed was not reported. Pre and postintervention observations were made to determine the effect of the intervention with no statistically significant changes to restlessness/wandering reported (p = 0.8).
| Interventions to support safer walking within the home or day care setting
Providing an effective, acceptable means of offering a safe environment for people with dementia who are at risk of wandering is a high priority when planning care. Two types of interventions trialled in the included studies were smart home technology designed to improve navigation and prevent accidental elopement (Evans et al., 2011; Orpwood et al., 2008; Rowe & Alfred, 1999) and the use of subjective barriers to deter entry into potentially hazardous areas and reduce exiting behaviour (Feliciano et al., 2004; Moore, 2014; Padilla et al., 2013) .
| Smart home technology
Smart home technology utilises sensors placed within the home to monitor the person's movements and to alert carers to potential breaches of safe boundaries. Two case studies, by the same research team in the UK, evaluated a smart home intervention involving people with dementia living alone within a sheltered housing complex with 24/7 on call care staff (Evans et al., 2011; Orpwood et al., 2008) (see Table 1 for details). In both of these studies, specific sensor technology was selected on the basis of a needs assessment, and baseline data about the person's routine was collected before the technology was initiated. Goals for using the technology were assessed on a three point scale where 1 = technology did not help; 2 = partially solved, and 3 = solved. In the first case study (Evans et al. (2011) , the goal for out of bed messaging was reported to have been only partially met, as responses to voice prompts varied over time (one third were deemed effective following analysis of data logged). The goal for exit risk messaging was also reported to have been partially met by the tenant and family, but fully met by staff by the end of the trial.
In the second case study (Orpwood et al. (2008) , the participant's sleep was reported to have improved from 3.5 to 5.39 hr per night and he also became continent of urine; this was maintained throughout the 12 months. Night-time wandering out of the flat was reported to have reduced by half, however no actual data was reported. The goal of reducing "wandering" was felt to have been fully met by staff but only partially met by family. These outcome measures, while reflecting the impact of the technology on individual goals, are however lacking in sensitivity and precision, and although the studies had the potential to report actual data related to outcomes associated with wandering behaviour (e.g., temporal disorientation and exiting behaviour), this was not done.
In comparison to these studies, Rowe et al. (2009) reported the effectiveness of a night-time monitoring system using a pre-posttest controlled design, for people with dementia who were living at home with a family carer (n = 53 dyads; 26 in the intervention group, 27
in the control group) (See Table 1 for details). Night-time injuries (nature of injury, part of body affected, cause of injury, time, and place of injury) and unattended exits from the home (time of exit, circumstances before exit, whereabouts of carer, amount of time gone, injuries sustained) were recorded via carer recall at each of nine data collection points within a 12-month period. Nine events (six falls and three unattended exits) were reported during the study.
Seven of these occurred while the carer was asleep; six in the control group and one in the intervention group (when the system was turned off by a temporary carer). Intention to treat analyses found no difference between the groups however a secondary analysis showed that intervention participants were 85% less likely to have experienced a night time event than controls. There was also a trend 
| Environmental modification
Environmental modifications include alterations made to the physical environment that camouflage or distract a person from a specific feature that is potentially hazardous to pass through, such as an exit door or a door to a room containing hazards. Such strategies aim to reduce boundary transgressions; the part of wandering associated with entry into out of bounds and hazardous areas (Moore, Algase, Powell-Cope, Applegarth, & Beattie, 2009) and includes exit attempts or exiting behaviour. Three studies evaluated the efficacy of environmental interventions designed to encourage safer walking by reducing entry into areas that could be hazardous to the individual or accidental exits from an adult day care centre (Feliciano et al., 2004; Moore, 2014; Padilla et al., 2013) . The study by Moore (2014) used a quasiexperimental design, while the other two studies (Feliciano et al., 2004; Padilla et al., 2013) report single case studies.
Feliciano et al (Feliciano et al., 2004) , reported a case study of a participant reported to be "wandering" (no assessment of behaviour reported) throughout all areas of a day respite facility including entering into unsafe restricted area (staff office with electric cabling).
The aim of the study was to reduce entry to the restricted area by use of a visual barrier (strip of cloth matching the colour of the door) (see Table 1 Similarly, Moore (2014) trialled the efficacy of subjective barriers by comparing two conditions aimed to reduce exit attempts from a day respite facility, (a) a neutral coloured cloth in front of the doorway, and (b) a black rubber mat in front of the main exit door (see Table 1 for details). Nineteen participants with dementia who had attempted to leave unattended via the specified door, were enrolled in the study. Efficacy was measured by observing approaches and pass through the doors. While significance of findings has not been reported, under condition A, there was an increase in both door ap- Table 1 for details). Results reported a decrease in exit attempts from an average of 37 during baseline to an average of one or two per day during intervention. Results indicated that while all forms of the intervention reduced exiting behaviour, differential reinforcement (with or without environmental modification) was the most effective in reducing exiting attempts for this person.
| D ISCUSS I ON
Nonpharmacologic interventions are recognised as being the best approach to managing behaviours of dementia such as wandering as they aim to address underlying causes while posing minimal risk to the individual (Laver et al., 2016) . In relation to other behavioural symptoms of dementia, such as agitation and aggression, there is strong evidence the nonpharmacologic interventions can be effective in reducing these behaviours (Laver et al., 2016) . This narrative review of the literature was conducted as previously studies of nonpharmacological interventions that aim to manage wandering behaviours by reducing the amount that people with dementia walk, or making walking safer, have been excluded from previous reviews due to poor methodological design. Consequently there are no indications as to the efficacy or application of nonpharmacologic interventions when caring for people with dementia who wander and still live in the community.
As a step towards developing evidence-based guidelines to assist carers of people with dementia still living in the community to manage this potentially life threatening symptom of dementia more effectively and confidently, a broad review of literature reporting the results of programs that targeted characteristics of wandering (frequent and repetitive walking, problems navigating, boundary transgression) was conducted. Unlike other reviews, we deliberately included all papers meeting these very broad criteria to establish where wandering intervention science currently sits and where future research should be targeting. Consistent with other reviews, we found that the methodological quality of the included studies was poor, few of the interventions explicitly targeted wandering as a primary outcome and wandering was not described or measured in a robust or validated way. Despite this some conclusions can be drawn as to where future research needs to focus based on the findings of the included studies.
| Potential direction for future research
The included studies evaluated interventions that either engaged the person with dementia directly with an external stimulus to reduce the intensity of walking by participants (Baker et al., 2003; Lancioni et al., 2011; Moorman Li et al., 2017; Rowe & Alfred, 1999; Woodhead et al., 2005) or utilised technology or environmental modifications to make walking safer by keeping the person within safe boundaries (Evans et al., 2011; Feliciano et al., 2004; Moore, 2014; Orpwood et al., 2008; Padilla et al., 2013; Rowe et al., 2009 ).
While only Moore (2014) and Padilla et al. (2013) confirmed that the participant/s exhibited wandering behaviour at baseline using a validate tool (Revised Algase Wandering Scale ), the studies included participants with dementia living in the community who exhibited potentially risky aspects of wandering (pacing, intrusion of out of bounds areas, eloping behaviour, and repetitive walking), and in some cases the trialled intervention was reported to positively impact these outcomes. An advantage of some of these studies was the low cost of the intervention trialled.
Activities that may be part of a person's usual routine such as colouring in (Lancioni et al., 2011) and physically active and social activities (Woodhead et al., 2005) require few resources and were found to reduce the intensity of walking by participants postintervention. However, other low cost activities, such as slow massage (Rowe & Alfred, 1999) and aromatherapy (Moorman Li et al., 2017), were not found to impact restlessness, pacing and walking as measured by subjective observation or a single item on the Agitated Behaviour Scale. The use of meaningful activity has been suggested to be important when considering activities for people with dementia. Meaningful activity provides pleasurable opportunities that give structure and meaning while improving quality of life (Harmer & Orrell, 2008; Travers et al., 2016) . Harmer and Orrell (2008) found that factors that contribute to an activity being considered as meaningful by a person with dementia are that the activity is enjoyable and meet the individual psychosocial needs.
In addition, staff and families placed value on the activity providing a degree of therapy which also had a positive effect. Phinney, Chaudhury, and O'Connor (2007) found that when considering activities for people with dementia, the activity was meaningful if the individual had the physical and cognitive ability to be independently involved and that the activity resulted in a feeling of pleasure and enjoyment with a feeling of being connected with a community. The diversity in activities that could be offered to the person with dementia are therefore numerous. Understanding the person with dementia's needs and wants are therefore important when considering interventions that may reduce behavioural symptoms such as wandering.
In terms of environmental modifications, the use of visual barriers reported promising results in terms of reducing entry into out of bounds areas. While Feliciano et al., (2004) and Padilla et al., (2013) both utilised single case study designs, they demonstrated that disguising an entry can be an effective way of reducing uninvited entry into such spaces. Moore (2014) also trialled a relatively low cost environmental modification consisting of visual grids on the ground.
However this was not found to be effective for the included sample.
While the evidence around these relatively simple and low cost environmental modifications is of low quality, the use of cloth to disguise a doorway, as trialled by Feliciano et al. (2004) , could be a useful strategy for carers of people with dementia still living at home to reduce the number of exit attempts and unintended exits without supervision. However, further investigation is needed to confirm this using a larger sample including people with dementia and a positive wandering status confirmed using a validated tool such as the Revised Algase Wandering Scale .
Three studies reported outcomes relating to the use of smart home technology to help participants to navigate more effectively, reduce falls and night time walking, and prevent unattended exits (Evans et al., 2011; Orpwood et al., 2008; Rowe et al., 2009 ). While two of these studies used only a single case study design (Evans et al., 2011; Orpwood et al., 2008) , and none confirmed participant wandering status at baseline, the findings are still promising in relation to support for carers. However, these technologies can be expensive to install and have additional monitoring costs; none of these studies included a cost-benefit analysis. These findings highlight a clinically important point: identifying people who would benefit from interventions using valid and targeted assessment tools, particularly when interventions involve substantial cost, is important. The assessment tool should have the capacity to measure the intensity of walking as well as type of wandering as these factors contribute to the risk associated with dementia-related wandering (Nelson & Algase, 2007 ). The Revised Algase Wandering
Scale has a version for the community and is currently the only validated and reliable tool for this purpose (Nelson & Algase, 2007) .
However, this tool was developed primarily for research purposes and does not have high clinical applicability. A pressing research agenda is the development of a validated, reliable tool to be used across all care settings that could not only identify risk associated with wandering but also inform care planning.
Interestingly, we found no quantitative studies with community living people with dementia evaluating GPS tracking systems to mitigate against negative outcomes associated with wandering, specifically getting lost. Such systems remain controversial as there is fear that they infringe the person's right to privacy and autonomy. Evidence of experiences with GPS tracking systems, from qualitative studies with people with dementia and carers, is contradictory (Brittain, Corner, Robinson, & Bond, 2010; Olsson, Engström, Lampic, & Skovdahl, 2013; Pot, Willemse, & Horjus, 2012; White & Montgomery, 2014; White, Montgomery, & McShane, 2010) . Carers supported tracking systems, such as a GPS system within a mobile phone, as a useful strategy to promote independence while maintaining safety of the person with dementia (Brittain et al., 2010; Olsson et al., 2013; White & Montgomery, 2014; White et al., 2010) . Some participants with dementia reported that using such systems gave them confidence to walk outside the home alone (Pot et al., 2012) . In contrast, other participants with dementia did not like being monitored or carrying a mobile phone when they walked outdoors (Olsson et al., 2013) . Furthermore, some carers reported difficulty using the technology or that the available technology was too bulky which were perceived as barriers to effective use (Olsson et al., 2013) . These findings suggest the need for rigorous mixed methods dyadic studies (people at various stages of dementia with identified histories of risky wandering and their carer partners) focused on GPS system characteristics (e.g., reliability, ease of use, acceptability) and perceived value of increased safety and freedom of movement compared to higher surveillance capacity of the carer.
| CON CLUS ION
This narrative review aimed to report on the current state of intervention science regarding outcomes relating to dementia-related wandering within community settings. Eleven studies were identified that focused on (a) engaging the person with dementia in activities or sensory stimulation, (b) technology to improve navigation or monitor movement, and (c) environmental modifications to reduce unattended exits into potentially hazardous areas.
While the quality of the evidence is low, the review has identified a number of promising interventions that have reduced characteristics of wandering associated with adverse outcomes, which can be used to plan the direction of future research. The findings from this review have also highlighted the need for accurate assessment of the characteristics of wandering being exhibited and to then consider which interventions would best suit the needs of the person with dementia. This is particularly important when using strategies that are expensive and still have limited evidence of effect. Future research should consider building upon current evidence using robust study designs that include accurate and validated methods of assessing wandering. In addition, the interventions trialled should be targeted and meaningful to the individual to promote engagement.
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